Physiological difference between obese (fa/fa) Zucker rats and lean Zucker rats concerning adiponectin.
Obese (fa/fa) Zucker rat is a spontaneous genetic obesity model and, by comparison with lean Zucker rat, exhibits hyperphagia, hyperinsulinemia, and hyperlipidemia. The aim of this study was to examine the physiological difference concerning adiponectin between obese (fa/fa) Zucker rats and control lean Zucker rats. We therefore measured plasma adiponectin level and analyzed adiponectin and adiponectin receptor 1 mRNA expression in retroperitoneal white adipose tissue (RT WAT), brown adipose tissue (BAT), liver, and soleus muscle. We also examined the tissue mRNA expression of peroxisome proliferator-activated receptor alpha (PPAR alpha), PPAR delta, and PPAR gamma, which regulate adiponectin expression sensitivity to a PPAR gamma agonist shown by brown adipocytes from obese (fa/fa) Zucker rats and lean Zucker rats, by measuring adiponectin release from these cells. Plasma adiponectin levels of obese (fa/fa) Zucker rats were significantly higher than those of lean Zucker rats. Adiponectin mRNA expression levels in RT WAT were lower in obese (fa/fa) Zucker rats than in lean Zucker rats, but those in BAT were higher. Adiponectin receptor 1 expression levels in RT WAT, BAT, and liver of obese (fa/fa) Zucker rats were lower than in lean Zucker rats. The expression level of PPAR alpha, PPAR delta, and PPAR gamma in BAT was lower in obese (fa/fa) Zucker rats than in lean Zucker rats. Moreover, the PPAR gamma agonist increased adiponectin release only from the brown adipocytes isolated from lean Zucker rats. It is the conclusive difference between obese (fa/fa) Zucker rats and lean Zucker rats that plasma adiponectin levels of obese (fa/fa) Zucker rats are significantly higher than those of lean Zucker rats. Moreover, we clarified that mRNA expression level of adiponectin receptor 1 in RT WAT, BAT, and liver of obese (fa/fa) Zucker rats is low despite high plasma adiponectin level, and low expression of PPARs in BAT leads to less sensibility of adiponectin release from brown adipocytes to a PPAR gamma agonist in obese (fa/fa) Zucker rats.